The role of IL-4 in human myeloid leukemia: stimulation of RNA synthesis and transduction of differentiation signals through an IL-4 receptor leads to functional and HLA positive HL-60 cells.
The ectopic expression of lineage markers on irrelevant cell types may be of importance in the differentiation pathway(s) of these cells. One example, that is the subject of this study, is the presence of the interleukin-4 (IL-4) receptor on the surface of the human HL-60 myeloid leukemia cell line. The presence of such a receptor, that at first seems to be a simple genetic misprogramming, has an unusual biological function: It serves as a bridge to link the B cell growth factor IL-4 in order to transduce a number of differentiation signals in this M2 acute myeloid leukemia (AML) population. Signal transduction is followed by stimulation of RNA synthesis and subsequent induction of differentiation. Daily administration of low IL-4 dose yields proliferative senescent cells that exhibit 66% of growth inhibition in a 5-day tritiated thymidine incorporation assay. These cells clearly exit from the standard M2 morphology and show more mature characteristics as assessed by the Giemsa-Wright staining technique, followed by a 2-fold increase of the monocyte-granulocyte-specific Mac-1 surface antigen. Cellular function is also affected positively since phagocytosis of latex beads increases considerably after IL-4 treatment. Finally, as reported for normal human and murine monocytes and macrophages, the receptor-ligand interaction augments the levels of the class I and class II antigenic determinants by approximately 60%. Our results suggest that ectopic expression of markers may be a "distinct" event required during a short period in the differentiation of certain hemopoietic cells leading to mature and normal phenotypes.